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imm i j M&ztvtimmm.Ti'- huzmz 

mmmzmti 1 1 uz^ mmmmcom^zm 
miMfcMw.ris-\-<7)Ti)izm-tL>ti. mzffM® 

mm2 ) mm i iztm^mwmmmuz^ 
t. 

mmmmmris-htmitvg&fttnmz, fres 

HWE&a^Ktt. «IEJiiJS*awT*fc:K»tfefLTv^ 
[0001] 

mmmmthimizmtz. 

[0002] 

mxnizti^x. *mwxj\ (wr. mz ra^j t 
) jLiz&&$htz)si;zmton%mmtoiiBm& 

B : Post Exprosure Bake ) fc J: l^fi^M^S 

[0003] ^wffisaswjHiaBiaiiRw^Bfjg^iaBE 
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2 

ismsru- h 1 nfi&iz&ntjt—rmn&mtf®. 
#>jL*tix\i&. m.®M.Ti'-h lcoimizumm 

v>4. aHK*Mt7V- h 1 «Hfflri'- h 1 (0 
±HfciBS @£K 3#<0Sftt*y 3 #R»t £>ixT . 

SivO**. #^7l^-A4«-JgWiXT-^ 1 Jy^ 

[0004] aa^T*6»Rwi±H*Liv^a8i* 
xmzmmiimmmbtitzm. £mfy3tf±* 

20 [OOO5]013(i^Wi:#coSftW<7)^EE^^L 

mmrv- v 1 ±(caasii4 1 , asw^as^ 
mzm&^ixh. 

[0006 ] 

Bf$,2tiZ>^?-ycr><tmizfctxni<07 a bl> : JX 

30 h^flMBSfi-cv^. mmmmmzmzmmn 

Sr «*s 2 ix h sftww u h nsmizm t x mmzn 
[0007] femcr>skw.X'te. mmw.7v- v 1 

~?A *t-?m<V$m<0liiJ}i:MWlX®M&&T 1 ft 
£&J£T l jmt!f^»aiff^HRW<oiSlSfflKT 1 J; o 

[0 008] LA»L^*<^», ^^SO»RKXmB<0 
50 SttaWIS9^*S»TMM^*ff->TV^. 
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twtSBwmxtb t nap*** tx . 

[0009] ^co<fc tzmxXKZti 

t amcfT a ; t #r* *a«Msfia£S«-r & ^ 

[00 10] 

- h±(c»K£tt»*:<£fittttB Lfc*»TaMW>J» 

JHiitTdaeiRiwiBsainjsv^r, H5fe*is$87*p 

mmmwm.ru- vz$;mi&m®tz mi 
tezt&mt-ti. 20 
[ooii] nt^2iz§m<o^mt. m$m 1 izmm 
em&tmmgi&fcts^x . msMmsru- htm 
omz , miaa«®H7v- h t ^leap^ 

COX'foh. 

[0012] ffltm3iz%M<7)%pM. tmm 1 

[0013] mm4 tzmwrmt* mm 3 
(aawsasassBfcfcvYt, iWEW!^»t«B»»# 30 

®Zfiowi-xm i Ft:it&2tti>(r>X't>$>. 

[0014] mm5iz$amcomni. 
\,^ixMzimnmm$mmmzis^x , b5e^¥ 

[0015] fl^JS 6 liZiiMcDftPMlt , fi£fl 1 -4 <r> 

\ ^nfrizimnwfcmm$mizis 1 ^ . luE^ai^ 

[00 16] 

[ flua ] mm. 1 teitoJMiwfWfliifc*) t *) x*h 
4. &mnmfm®mzte. w^mwmwru- 

<^SSvSH«:»9 1 X , g«saTU— h iciffiBt fctt 



tit. zntz. mmm<o^m<ooh. mnm 
titKx^<r>mmmx'H. ftwmnm&nmitwzL 

t*»tc, mmm.ru- hzttmmzx^xttm 
h . mmw.rn.ru- v mmmimmm^m^h. 
tz. ^m^mmxhh(OT»Ms.it\mmzA^ 
w mmwyu-hcoi&mmwz&T 

[0018] m$&2 lzfflfcrMty<wmi.W>tti ] 0 

xhi. ^n-xm^m^mzim^m^i 

tp- h t tmmt vmzftG.-t&wf-xm^u. 
mmm.ru- v<mm±R^&^z\±w&$m 

[0019] maR3 izUfflnfflllzjitUi. £MWM. 

[0020] izumnffiuzxtutf. jp»#s 

[0021] m«ja5 (cfittw«HBtcj:fier, a««a 

[0022] n$«6 cei»>w«K:Jtntr, s««a 
rn.ru- h<r>m%mm^xm^mniti> . 

[0023] 

<w, 1 nig<?ii>0 i.{±*^tc^sffi«Ma^a^m 

BSfi&fcS:^ LfclWniiHTft & . 0 1 J: o (c . ^ 

fc'c7)»gW$:jD^-ri)ffiK«aru-M 1 SrffiltT^ 
4. »R«S7-P-M l^±fflt{±SMWOTffi^S 

m-4 3o^x^-t 1 2^mmxsEE.nmmz 
igarp- h 1 1 zm» ■ ^sttitivxntm ■ ttftffi 

ill 3ME***lTV*4. **tt««liSTA*3llsa 

arw-h i ltJii/jnjSfe ■ J^aiflBti 3<oflhs«»t 
[0024] mmmru- v 1 1 axum^ ■ <$mm 
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&l 3fci4. Ztie>&±.T£.X< 3ffl*)JGI?ll 4sWB 
iiTLl 4n*n*'tnzli3&vyi 5tf»*S«Efc»A 

Al 6<C»S£»3iVO*4. #&7U—A1 6C0-JS 
tiflttlcl 0<^Mi*aJS*lt, X7--/'J^1 7 con 

fffit l> fc J*f e y i 5 * ! SSil7i/- f 1 1 <o±w 

fremiti ixmw&mm.mzt-m*>±.\fh~i}. 

XT- v-'J y^l 7 con -y FtfWfath t3$TV> 1 5 10 

imwmri'- v 1 1 rttax LxmwwtwmM 

[ 0 0 2 5 ] ffft 1 O^ffiHfcMaHKWfcfR* • figaj-f 
4fc«)<03HK»ft#P1836*Rlt^>*iTV^. i<03HR» 

•y*l 9coTSg(4. 3foSPffl')fc:±TtlMW'&illSjW 
tt2 0O-«fcey|S^S*lT^6. ^<7)i^gBW2 0 

1^4. X7-y!)^17«D7H*H**L, 
TSfttry 1 5#±#4i. y^7^1 9*>*mLT» 20 

rn&mn 1 stfanw-*-*. xr-^ u >y<va >y h 

it , B#; 1 0 0±jBrtMfc3S«»B7V- h 1 1 co±M 
[0026] mz. 02 £#8ll,T»Rifltn'- h 1 

i axvim • titmm 1 3 ^KiRw-i . a 2« 

fflRHBTV-l- 1 1UT^5-*>A. 

l«S&jl«l/CH*. fEBiRLfcLTW. 7 
yt-7, 7i/*yi K 7M-yi l 3. ^y?y s 
7-tf-y. *?y-/k 7^f7?PP2, x?y- 
;k ?;i-f v?PP9, If— *|g 

ffi** i t fc «k 0 . fHWR^)»j«*Bfa^iWt*cR3tt 40 

[ O O 2 7 3 Mft ■ ftfflffim. 1 3(4. ^/H-iSf 2 
3 . fiSJRru- h 2 4 . b-* 2 5 , fiJBETV- h 2 
6. Wiff27, fcJ:tflft»»*f2 8**tf>l«fc 
*lL-Cl»J*S;h.fcfctf>T\ 'Wf-xJ)H t 2 3a««R« 

Mru- h 1 1 nTmtfflkth t o tzsm&tiXM 

4 . «jaW)J: dtC'W-x*^ 2 3 . 2 4(4. ^zfttfft 

$&§ni>^t(i4 o-ararciajftu nmmx-Wkt 

^|6U4. fi^&Wo;friai«HaJ')8U*C:i:fc:J:DflJ 50 



9&;l4.rfc#T&4. ttlC*/H-x#*2 3l4, ffiS 
tM?*U-M 10ffl«S±ffS**»&t:J4. b-* 
2 5jK>*K««7 , l/-rl 1 !)N*£f£l&$-tf\ *fc 

»sftgru-F 1 1 oa*£ftT3-£***fctt. as 
i. wf-xm^ni, wmmru-h 1 icoajE 

£<KT§-£&%££, b-? 2 5*^^1*2 8IBK 

[0028] -<7 fc'co&fK»0*ffl£ffM 
Sfutte^T*!'- h 2 4 » 2 6t'^^h-^2 5 
(4. miif-?J *t—?lz£-,Xffil!iL2tlX^Z>. ftffl 
Stf 2 8(4 . TiV 5 x <7 Afc if cO&fc^ftcOttf-K'flM 
SftTfcO. *<9rt«HcHH^fc8Bi$-tt-*«B2 8a 

MiWESfiTv** . 2 8 a(4tf an* 2 9 

V^4. ffimm < g2 9l,Zte*4>ayhn-7 3 2l l z£'> 

xmztihfflmv#mit>tix\.^. <%®m%i$i 

[0029] <^(;a«aa7v- h 1 1 c7)ffljg^gjffli-r 

g-fey-9-3 i* 4 m(t^tiTfcO. ico^s-fey-9-3 ico 
fi?tiili^(4^'f yny hn-53 2fcJ;t/m liSJgny 
hD-5 (T- C. ) 33(^^*il>„ SSlffiJgny 
3 3(4^H-xS^ 2 3^\^ti>W^^m 
"f 4 . fE^rw- h 2 4 y-9-3 4#R»tfe<XT 

fc 0 , Z0)im±yV3 4 o^aiff ^(4^< > a y h o 
-?32fcJ:l/m2iUr3yhO-5 (T. C. ) 35 
(z4x.<oil-4. 82&Jg=jyhn-7 3 5(4t-;?2 5 
(c4x4€»5$:$iJlitp-r4. ^7c, ^3^Saybo-5 
(T. C. ) 3 6(4^aiffico^;Pf-x^ : P2 7(C-^-i4 
mgi$-*JeP^4. mi~!S3ia£3yha-73 3, 3 
5, 3 6(3(4. ^f-xS^23. t-?2 5, fcil/" 
^/H-x3R J P2 7^«t&fef)OT«iH3 7 
•CVM). ^^fyayho-732(4CPU 

a^a) , ram (yyyj* ■ rt'tx ■ **u) , r 
om ( • ^-yj- • ^^'J ) . IMDHM^^^ 
fi'';y9W*ftt2>'?4 ?nay\z A —S>Zffit.X\^ 
h. ^hliz. >-fy3yhn-7 3 2(;(4S^I1»^f ! t ; 
% t'S: tC- F t'*^^ 4 AT)^ 3 

8*^$^fC04. 

[0030] «CJdCUfc««*«i.fe^«Wi®SjB 

^SRfH-i. «tt(4, ( i ) ssaasru-b 

<0iB«Rjg»#. ( 2 ) ffi«SABfcOiSa#Si»^. 
it/ ( 3 ) m.fci§j£cr>3&£ (Hfl) UfrfcOk^WPW 
4. 

[003 1 ] ( 1 ) £*»H7V- hOT3«Stffi«)# 
03(4SK^!!ifflSScora 1 KR^i6ffcO7D-^^- h 

rfts. ^^t(4. S«$gg7V-M ico±ffijas^ 
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[0032] 03 &frt£ o fc, S8CWOHRA15£. t 

fio. RWt^f-xJH 6 2 3tW6L. Xf77S3 
*Sj:tfS40>ffig£fT3. -f^fr-h. Xf-vTSHZii 
^X, ^2SJS3ybo-7 3 5{i:mj®3 7A^b-^ 
2 5tCttfc$*lS«S5*£S!l»U t-^2 5^»? 

*UT. X^yayha-7 3 2(i^-fe>"9-3 
4 *>4>«ttJ*t*^V^-C®RTW- r 2 40aX£tt8 
t , f£&7*P- h 2 4 #JJr£<Ofi* ( « i tf s 9 0 • 10 
C) Hz*'>t:&8ii>&W%t& (Xt77"S2) . 
r u - h 2 4 jm©offlSJaT«W8£C tis 2 a y 

<7>{*&£3ti0r-f&. i^aa^mojBU. fssrp-h 

2 4<9jag£9 0* CHZfmtl. 
[00 3 3] *fc, ifSIWkMfrLT, Xr-/TS3 
(ZgWCtt. «lS3 7*»^Pf-x«¥- 2 3 
& § ft . "VH- x JJFF 2 3 a JfefffttftEfB £ J: 9 SKttB 
7V-M ^^y3yhn-732ti 20 

££IBg7i/-h l ieoiSJg-feytf-3 l *»£><o&anS# 

izm^. mmw.ru- b 1 ioaK*wsia«, -r 

S4) . ^H-xS^2 3ttttt&S*l4fKa<0*l*I*flI 
08U. * i k tw=t 9SS*>»»tffl£flJ») »t « £ k **T 
#!>. ^*x#f 2 30>*«Ottlflri*]fcji 

Sffl 0 8UT . fflRttltrw - r- 1 i <r>®£tf?m?> 1 

1 0° ctzixozsmti. 

[0034] ±m^mMmmxu. t-* 2 5 k^ 

;H-x*^ 2 3 k fc=fc O^ifeSr^- h 1 1 cofflgfS 30 
5&&*fi= htiZ . x «^ 2 3 C J: 4 &&KKttH Mi 
fflBSffl"C*»ojEilt=ff a £ k I . UrtfoT . S 
$«i:7V- h 1 1 <OfflJKP&£ t-? 2 5 WVdH 
^ICJt^T^ISlT^iESKwtf^ i k * . 

[0035] 4^. mms.ru- b 1 1(4, 
csa<MK«as2 2*ws^fc, vvw*2sHtt»T** 
«rc. ii^^a 7 v - b * f t im u r 
\>\ Lfri>. mmm.ru- h 1 i^oTffl3&»4>j«» 

£ft& k . Stfl£lR^2 2rt<9fl«LjW)lB»$*lT3& 

immmizznm%tfmM®m 2 2 <o^#iB fcaa t 
xmmw.ru- v 1 i<7)±® (stRUSiS) smk 

<n\&ZithzttfZ'$h. mmmru-b 
1 1 <r>mRm.wxi&%.cm^&tttff>ixif, ztuzm 

1 i%{*JR$£ 2 2 <7>^#®@ffiT'#iWai l wggm#m* 
Ij r ffik<0*a&lltf'5r<&a. UitfoT. *HI6WHS 50 
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[0036] m*iz. m^m^s,ru- h zmwim 

g7V-hk LTfflv^iktcioT, JSSMfoo/hSu 
^a«^K7'l/-h^llS-t'S;kl4^T'J>l»*\ - 
O J: 3 sflrSlv ^JS7° U- h & m ^ S k r V- V ^BOS 

t>^%*?t< % 0 . at^SfiMoi 0 izmw.mw.rn 

<r>£fa$:*)-%j§j£lZ-r h Z. t tfffimZ'foZ . 

[0037] ( 2 ) mmkmcommisMit 
m&mxK&mtts^xjRfcntoii* mini 1 o 

-Ml £7)^SiSS$:0r^<7)iaStc2ijSl3M-r. 
[0038] 04t±, S^$KS7*U-M itf)ia0E«rl 

1 0 ± 0 . 3- cmmi^vimmimny o 

[0039] gt£SS7V-h 1 1**1 10 s CC$IJ#P 

ztLX^&ftmiz&^x. mum& (»23*c)« 
Tth. zzx\ t-rmmm.ru-bi \<nm.tf 

0. 5' CJJLhffiTUfciW?*>*a*-byt3 1»«!ai 
ff^-t3j:'>-C^'f>'3>-ho-7 3 2*^JfflT-tl) (xf 
»/7'S 10). 

[0040] 0 . 5' c at<offl*ffiT£tt8W-& k , 
^^3yNo-73 2A^cot^cJ; l 9, mi?SS3 
>ba-7 3 3* { «bfcftS«a*'VH-x* : F2 3tcft 

§til>. ^-fy3ybn-532liatit7i/-M 

110° C(cifBt1"SiT. miiaK3ybD-7 3 3 

tzth (xr-yTSi l) . 

[004 1 ] mmwru-b i icosjgtfi i o* c 
fcrgrrsk (Xf7 7*s 12). ^liasayho-^ 
3 3£P I D$i|Ptc-lMOJSx.. ^a^SI»^5rW0J^ 
6. -E-LT, ^f-x*^2 3^«^1-|»m^^2r 

1 1<7)?SJ££1 10' C±0. 3* cmKHtfWT? 

[0042] ±ie«oj; -5 *j«t#a»ffk:*j v^t . 

tKSTU-M l2r^f-x#^2 3A^«0fiT'jD^L 
"CV^4<0T. '<;^x^ : f2 3$:7;W'?'7-T'BK!)L-C 

#iai)#^ff ots«r®S7'w- h 1 1 

s i k tc <t o . mmwrv- v 1 1 n^fcifflimx' 
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[0043] (3) assauEosss ma) m 

-ri>. ja^saa^mu^«Risa7v-h i inm. 
a. mwicr,mmv(r>mm.. man io* etui? 

9 0* Cjfi$££ft£fV0^4. *,IT\ ftflfflO^ 
*x**2 7£B»l/C h-^2 5«J:t^HRaKr 
\y-h 1 l?)?£j£$:ffiT$-t4. 
[004 4] ^<^y3yhD-7 3 2(i. SS2ffij£:iy 
ho-73 5^Mft*5&aSLT t-*2 5^&t£ffjt 
ZlthkkUZ. ^laaK3yhn-733fc<J:^3 

asa y b p-7 3 6 tc-eft w^s-aj L-c^f-x 

3frF 2 3 Jo J; iif2 7^i3 tciEil $ * 

imxmzmmLh .r 1 1= <t o , ««$tS7v-M 

l^*t-*2 5fflM8»S-£4J:$fcrt4. 
^l/f-x*^2 7Wi» t-#2 5«0<fc«t£iWiI»*l2 
8(IMfll£tf4J:oK««£tt£1-4. 
nyhn-732 ttBHSI* V fcffltt l/C ftiP&tt 2 8 1 

U-M l^i^/H-xfg^f 2 3. t-*2 5, "VI/ 
*x*?2 7**9tfSI»*f2 8£fi;tfcfl*. 

»2 8fcfiiMi«!Mi. ^aJSW2 8rt<oaas*aGB 
■r*i&ai*tj:->r^at:»ais*i6. ^ntiomR 
mwru-y 1 1 wjaawsatflET^*. 

[0045] JJeo»ffllWta>3IBL 

3 2 (hue* y-f 3 1 comai«^$rix o &/iT'a$«s 

71/- M l<a0*S:BHftl/O**. £*£$ffi7U—h 

5£?agtiW4. 

[0046] fcLbOJ 5 C, t-? 2 5<7)Tffll^9ffl 
tfXWf- x Si 1 2 7 Jo J: tttSfflgittt 2 8 £tfcW"4 ZklZ 

T, ffte ! 6rBfJg«>a0EteRJ6'1*4i4:* c T»4.' 4 A:. 
JtaLfc J: -5 tSIRttHTV- h 1 1 *>f!fcg»i/hSH 

<o-c\ siRttaru-M i waKsa^icfiTS* 

I) Z k ¥X '* 4 . Lfcfr'-o T . 2lQM^aR£aJK#n 
«ttl7V- h 1 1 «0S8M«iB«a*£**<SMfc3 

[0047] <»230tfl>H6«#»i!Hfc«6S1»!& 
JPIgaw^ 2 SH(S0^)5»«jS*^ LfcHf* 4 . 0 
6fc*JWC. 02*<O#^tig-Wtt#T^Ucf8l£ 

®Mtmi$mmni>cr>kmmx'bzcox\ zzmm 

[0048] JB2 IWMicfl[4ffi»l»HB(9^mk 
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1 0 

u. fi i mamtmt t>tiK*ft#mmtt 2 8 izr 

$ fx? Jo 9, *«)rt»fcffiWS«ft8BIS**8IH4 0 
a«££iv0^4. JB^fta8K»4 0a(*Kff4 1 

4. E*4 lictix-f y3yho-7 3 2t'iIffli§ni. 
BlB#V0*Rtt«ro*4. ffiHasaUiflWCfcftn 
10 tf. »^*«:JW>4±T«auaTfc4-C?&9S*ifc£E 

tJHfflLfcJWPSatlflv^i k#^*4. $ <o£#ifl 
Stt4 0<0TBBtU»JR7 -f >-4 0 btfffMSJiT. & 
a^£ff*>4J3fc»Jft$*vO*4. SSS&4 0 

0 aCffiH2ai*S61S-fr4 k fc fcfc, ^40 

[0049] £«>ftlfeMKK(c <k*Uf , SttEOHru- 
20 Ml aWK&TVF 4 tit;, mi $tt0U: Piac^ 
fiSf2 3, 2 6^{M«P$iil)kkt>»^ ^^yay 
ho-7 3 2AW8#V£(SJJfeLT. »ffl»«4 0fc« 

»4 0ateBE«eatttiftU'Cfliais-»i:4. s«i»sr 

U-M lfl«K*\A'f-xSH t 2 3, t-^2 5. Jo J: 

EBBffiSttCfcoT. *4v^iflB*7 -f ^4 0 b»t>W& 
C Wv#aiSii4. 

[0050] <^3HJ601I>|117 (i*39i£ffitSft& 

30 7fctJV»T. m2tiXVme^(r)^^kn-cr)^X' 
SLfcaWt«4W4» 1 HJft^IJoJ:lX|g2^SgM<7)t^t 

[005 1 ] «3lQIMKff4St[!l!MWtnolMK 
H6{c*U^2HifeM^l^lo«t4fE^ru-h 

C7)^*PSB«4 0 5:h-^ 2 5«TOfcW*J*ft*tfc£ 

4: jc* 4 . **»Wfc a war. ^a^mtim 1 Jo a v» 

2HS£^t^«k0t>^4* { , S«R«17V-M io 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
heat-treatment device, on which the set value of heat- 
treatment temperature can be changed quickly and a 
substrate can be heat-treated uniformly. 
SOLUTION: A heating/cooling structure 13 located under 
a substrate mounted plate 1 1 is composed of a Peltier 
element 23, a heater 25, a Peltier element 27, and a 
water cooling type cooling member 28, etc. When the 
substrate mounted plate 11 is heated up, the Peltier 
element 23 is driven in such a manner that the heat 
generated by a heater 25 is transmitted to the substrate- * 
mounted plate 1 1 . A working fluid L, which is used in a 
liquid storing chamber 22, is heated up and evaporated, > 
and when the evaporated vapor is condensed and 

liquefied, the substrate-mounted surface of the substrate mounted plate 11 is heated up. 
When the temperature comes down, since the Peltier element 27 is driven so that heat is 
transmitted to the side of the cooling member 28 from the side of the heater 25, the 
temperature of the substrate mounted plate 1 1 can be brought down quickly. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which heat-treats a substrate on the 
substrate installation plate which was applied to the substrate thermal treatment equipment for heat- 
treating various kinds of substrates, such as a semi-conductor wafer, a glass substrate for photo masks, a 
glass substrate for liquid crystal displays, and a substrate for optical disks, especially was heated where a 
substrate is laid or contiguity laid. 
[0002] 

[Description of the Prior Art] This conventional kind of substrate thermal treatment equipment is 
explained with reference to drawing 12 . This substrate thermal treatment equipment is used for the heat- 
treatment (PEB:Post Exprosure Bake) after the heat-treatment (prebaking processing) before exposure 
processing of the resist film formed on the semi-conductor wafer (only henceforth a "substrate"), and 
exposure processing, the heat-treatment after development (postbake processing), etc. in a semi- 
conductor production process. 

[0003] This substrate thermal treatment equipment is equipped with the substrate installation plate 1 for 
heating Substrate W to predetermined temperature. The heat source of a mica heater etc. is embedded in 
the interior of the substrate installation plate 1 . Two or more spherical spacers 2 which support the 
inferior surface of tongue of Substrate W are arranged on the top face of the substrate installation plate 
1. Three support pins 3 are formed in the substrate installation plate 1 free [ frequent appearance on the 
top face of the substrate installation plate 1 ]. Connection support of the end face of these support pins 3 
is carried out at the rise-and-fall frame 4. The pneumatic cylinder 5 is connected with the end of the rise- 
and-fall frame 4, and the support pin 3 goes up and down according to flexible actuation of the rod of a 
pneumatic cylinder 5. 

[0004] The substrate W which is a processing object is conveyed with the substrate carrier robot which 
does not illustrate, and is transferred on the support pin 3 in a rise-and-fall condition. Then, the support 
pin 3 descends and Substrate W is laid on the substrate installation plate 1. Since contact support of the 
substrate W is specifically carried out at the spherical spacer 2, contiguity installation will be carried out 
to the substrate installation plate 1 . After heat- treatment of predetermined time is performed in this 
condition, the support pin 3 goes up, the substrate [ finishing / processing ] W is lifted, and it changes 
into a standby condition. A substrate carrier robot receives and takes out this substrate W. 
[0005] DrawingJ.3 shows the heat history of the substrate W at this time. That is, if the substrate W with 
which the resist film was formed is laid on the substrate installation plate 1, the temperature up of the 
temperature of Substrate W will be carried out in from near the room temperature, predetermined laying 
temperature Tl, for example, 1 10-degreeC. And Substrate W is held during a predetermined heat- 
treatment period at laying temperature Tl, and is taken out outside through a fixed waiting period. 
[0006] 

[Problem(s) to be Solved by the Invention] Recently, various photoresists are used according to the 
property of the pattern formed on Substrate W. The laying temperature Tl of heat-treatment of the 
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substrate W in a substrate thermal treatment equipment changes with classes of resist. Therefore, when 
the substrate W with which the resist of a different class was applied is supplied continuously, to change 
immediately according to the class of resist of Substrate W to which the laying temperature Tl of 
Substrate W is supplied, and to heat-treat Substrate W is desired. 

[0007] The output of the heat source of the mica heater in the substrate installation plate 1 etc. is 
controlled by conventional equipment, and laying temperature Tl is adjusted with it. Therefore, when 
the laying temperature Tl of the substrate W of the following processing object is lower than the laying 
temperature Tl of the substrate [ finishing / the last processing ] W, the output of the heat source of the 
substrate installation plate 1 must be controlled, and the skin temperature of the substrate installation 
plate 1 must be reduced to natural heat dissipation. 

[0008] However, since the perimeter is equipped with the airtight structure covered with covering, the 
substrate installation plate 1 of this kind of substrate thermal treatment equipment of the cooling effect 
by natural heat dissipation is very small. Therefore, since the skin temperature of the substrate 
installation plate 1 does not fall easily, it is difficult to process continuously the substrate W with which 
laying temperature Tl differs. For such a reason, it is heat-treating by the former by preparing two or 
more sets of substrate thermal treatment equipments for every class of laying temperature T 1 of 
Substrate W. Consequently, many substrate thermal treatment equipments were needed, and the evil in 
which the tooth space and installation cost increase has arisen. 

[0009] This invention is made in view of such a situation, and aims at offering the substrate thermal 
treatment equipment which can change laying temperature of heat treatment to a substrate quickly. 
Moreover, other purposes of this invention are to offer the substrate thermal treatment equipment which 
can heat-treat a substrate to homogeneity. 
[0010] 

[Means for Solving the Problem] This invention takes the following configurations, in order to attain 
such a purpose. Namely, invention according to claim 1 is set to the substrate thermal treatment 
equipment which heat-treats a substrate on the heated substrate installation plate where a substrate is laid 
or contiguity laid. While holding the working fluid which is prepared in said substrate installation plate 
and evaporates at predetermined temperature It is characterized by having the fluid hold room which has 
the steamy space in which the steam of said working fluid is made to pile up, a heating means for said 
substrate installation plate to be prepared caudad and to heat the working fluid of said fluid hold interior 
of a room, and a cooling means to cool said substrate installation plate. 

[001 1] Invention according to claim 2 makes the Peltier device which performs heat exchange between 
said substrate installation plates and said heating means between said substrate installation plates and 
said heating means intervene in a substrate thermal treatment equipment according to claim 1 . 
[0012] In a substrate thermal treatment equipment according to claim 1 or 2, as for invention according 
to claim 3, said heating means is caudad established for said cooling means. 

[0013] Invention according to claim 4 makes the Peltier device which performs heat exchange between 
said heating means and said cooling means between said heating means and said cooling means 
intervene in a substrate thermal treatment equipment according to claim 3. 

[0014] in a substrate thermal treatment equipment according to claim 1 to 4, invention according to 
claim 5 is constituted so that said cooling means may boil said substrate installation plate with liquid and 
may cool. 

[0015] It is constituted so that, as for said cooling means, invention according to claim 6 may cool said 
substrate installation plate with a gas in a substrate thermal treatment equipment according to claim 1 to 
4. 

[0016] 

[Function] The operation of invention according to claim 1 is as follows. At the time of heat-treatment 
of a substrate, a heating means heats the working fluid of the fluid hold interior of a room of a substrate 
installation plate. The heated working fluid evaporates at predetermined temperature. The steam of a 
working fluid piles up the steamy space of the fluid hold interior of a room, and contacts the head-lining 
side of the fluid hold room where the substrate by which installation or contiguity installation was 
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carried out is equivalent to a substrate installation plate caudad. It is cooled there and the steam in 
contact with a head-lining side is liquefied. At the time of this liquefaction, the heat of condensation 
radiates heat from a steam, the temperature of a substrate installation plate rises, and a substrate is 
heated. Among the head-lining sides of a fluid hold room, compared with other parts, the reaction of the 
steam of a working fluid of liquefaction occurs actively compared with other parts, it acts so that the 
temperature distribution of a substrate installation plate may become homogeneity, and at this time, a 
substrate is heated by homogeneity in the part where temperature is low. 

[0017] On the other hand, when changing the laying temperature of a substrate installation plate into low 
temperature, while restricting heating by the heating means, a substrate installation plate is cooled with a 
cooling means. Since the interior of a substrate installation plate will be in a cavernous condition if the 
fluid hold room was formed and it says, its heat capacity is small in comparison. Therefore, the 
temperature of a substrate installation plate falls promptly. 

[0018] The operation of invention according to claim 2 is as follows. A Peltier device performs 
actuation to which heat is moved by the thermoelectric effect. The migration direction of heat can be set 
up according to the direction of the current supplied to a Peltier device. Therefore, the direction of a 
current is set up so that the Peltier device which intervenes between a substrate installation plate and a 
heating means may move the heat of a heating means to a substrate installation plate side, when raising 
the temperature of a substrate installation plate. 

[0019] According to invention according to claim 3, when changing the laying temperature of a 
substrate installation plate into low temperature, a substrate installation plate is cooled by transmitting 
the heat of a substrate installation plate, and the remaining heat of a heating means to a cooling means 
by which the heating means was established caudad, and emitting them to the exterior. 
[0020] According to invention according to claim 4, the Peltier device which intervenes between a 
heating means and a.cooling means moves heat to a cooling means side from a heating means side, 
when reducing the temperature of a substrate installation plate. 

[0021] When reducing the temperature of a substrate installation plate according to invention according 
to claim 5, liquid is used for a cooling means and it emits the heat of a substrate installation plate to the 
exterior. 

[0022] When reducing the temperature of a substrate installation plate according to invention according 
to claim 6, a gas is used for a cooling means and it emits the heat of a substrate installation plate to the 
exterior. 
[0023] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained with reference to a 
drawing. 

<lst example> drawing 1 is drawing of longitudinal section having shown the outline configuration of 
the substrate thermal treatment equipment concerning this invention. As shown in .drawing.!. , this 
substrate thermal treatment equipment equips the interior of a case 10 with the substrate installation 
plate 1 1 which heats the substrates W, such as a semi-conductor wafer. Three spherical spacers 12 which 
support the inferior surface of tongue of Substrate W in the top face of the substrate installation plate 1 1 
are arranged in the shape of an equilateral triangle by plane view. Heating / cooling structure 13 for 
heating and cooling the substrate installation plate 1 1 is arranged in the substrate installation plate 1 1 
bottom. The configuration of the substrate installation plate 1 1 which is the important section of this 
example, and heating / cooling structure 13 is explained in detail later. 

[0024] Three through tubes 14 which pierce through these up and down are formed in the substrate 
installation plate 1 1 and heating / cooling structure 13. The support pin 15 is inserted in each of the 
through tube 14 arranged in the shape of an equilateral triangle by plane view free [ rise and fall ]. 
Connection support of the end face of these support pins 15 is carried out at the rise-and-fall frame 16. 
The end of the rise-and-fall frame 16 is drawn besides a case 10, and is connected with the rod of a 
pneumatic cylinder 17. If the rod of a pneumatic cylinder 17 develops, while the support pin 15 will 
project from the top face of the substrate installation plate 1 1 and will lift Substrate W even in a 
predetermined location, if the rod of a pneumatic cylinder 17 contracts, it is constituted so that the 
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support pin 1 5 may be absorbed in the substrate installation plate 1 1 and may lay Substrate W on the 
substrate installation plate 1 1 . 

[0025] The substrate feeding-and-discarding opening 18 for carrying in and taking out Substrate W is 
formed in the front face of a case 10. The shutter 19 is arranged inside this substrate feeding-and- 
discarding opening 18. Pin association of the lower limit of a shutter 19 is carried out at the end of the 
connection member 20 rocked up and down to the circumference of the supporting point P. Pin 
association of the other end of this connection member 20 is carried out at a part for the point of the rise- 
and-fall frame 16. Consequently, if the rod of a pneumatic cylinder contracts and the support pin 15 
descends while a shutter 19 will descend and the substrate feeding-and-discarding opening 18 will open, 
if the rod of a pneumatic cylinder 17 develops and the support pin 15 goes up a top, a shutter 19 will go 
up and the substrate feeding-and-discarding opening 18 will be closed. Moreover, the top face of the 
substrate installation plate 1 1 is attached in the wrap up covering 21 inside [ top-face ] the case 10. 
[0026] Next, with reference to drawing 2 , the configuration of the substrate installation plate 1 1 and 
heating / cooling structure 13 is explained. Drawing 2 shows the important section longitudinal section 
of example equipment, and the configuration of a control system. The substrate installation plate 1 1 is 
formed from right heat-conducting characteristic ingredients, such as aluminum and copper, and the 
fluid hold room 22 is formed in the interior. In this fluid hold room 22, the water as a working fluid L is 
enclosed in the state of predetermined reduced pressure. The upper part in the fluid hold room 22 forms 
the steamy space S in which the steam of a working fluid is made to pile up. What is necessary is just to 
set the boiling point of a working fluid as desired temperature by being able to use ammonia, Freon 11, 
Freon 1 13, a pentane, an acetone, a methanol, the full tech PP2, ethanol, a heptane, the full tech PP9, Sir 
MEKKUSU, mercury, etc. in addition to water, and decompressing or pressurizing the inside of the fluid 
hold room 22 as a working fluid L, while adopting according to the temperature which it is going to heat 
suitably. 

[0027] Heating / cooling structure 13 carried out the laminating of Peltier device 23, the heat transfer 
plate 24, a heater 25, the heat transfer plate 26, Peltier device 27, and the cooling member 28 to the 
order, was constituted, and it is arranged so that Peltier device 23 may contact the inferior surface of 
tongue of the substrate installation plate 1 1. As everyone knows, by supplying a current, endoergic [ of 
Peltier devices 23 and 24 ] is carried out by the whole surface side, and, on the other hand, they radiate 
heat by the side. Thereby, heat can be moved. The migration direction of heat can be switched by 
switching the direction of the current to supply. Especially Peltier device 23 moves heat to a heater 25 
side from the substrate installation plate 1 1, when moving heat to the substrate installation plate 1 1 side 
from a heater 25 in raising the temperature of the substrate installation plate 11, and reducing the 
temperature of the substrate installation plate 11. Peltier device 27 moves heat to the cooling member 28 
side from a heater 25, when reducing the temperature of the substrate installation plate 1 1 . 
[0028] The heater 25 inserted on the heat transfer plates 24 and 26 which had the ingredient of right 
heat-conducting characteristic, such as aluminum, formed is constituted by for example, the mica heater. 
The cooling member 28 is formed with the ingredient of right heat-conducting characteristic, such as 
aluminum, and passage 28a which circulates cooling water is formed in the interior. Passage 28a of 
cooling water is connected to the cooling water source of supply 30 of the semi-conductor production 
process in which the exterior, for example, the substrate thermal treatment equipment of this example, is 
installed through the circulation piping 29. The closing motion valve V controlled by the Maine 
controller 32 is formed in the circulation piping 29. Although ordinary temperature is sufficient as 
cooling water, the cooling water cooled below at ordinary temperature when heightening the cooling 
effect is desirable. 

[0029] Next, the configuration of the control system which controls the temperature of the substrate 
installation plate 1 1 is explained. The temperature sensor 31 is formed in the substrate installation plate 
1 1, and the detecting signal of this temperature sensor 31 is given to the Maine controller 32 and the 1st 
temperature controller (T. C.) 33. The 1st temperature controller 33 controls the current supplied to 
Peltier device 23. The temperature sensor 34 is formed in the heat transfer plate 24, and the detecting 
signal of this temperature sensor 34 is given to the Maine controller 32 and the 2nd temperature 
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controller (T. C.) 35. The 2nd temperature controller 35 controls the current given to a heater 25. 
Moreover, the 3rd temperature controller (T. C.) 36 controls the current given to Peltier device 27 for 
cooling. The power source 37 for supplying electric power to Peltier device 23, a heater 25, and Peltier 
device 27 is connected to the 1st - the 3rd temperature controller 33, 35, and 36. The Maine controller 32 
is equipped with the microcomputer which has a counter for CPU (arithmetic and program control), 
RAM (random access memory), ROM (read only memory), and time amount measurement etc. 
Furthermore, the input section 38 which consists of a keyboard for inputting temperature control 
conditions etc. is connected to the Maine controller 32. 

[0030] Next, actuation of the substrate thermal treatment equipment equipped with the configuration 
mentioned above is explained. Below, the temperature setting-operation of (1) substrate installation 
plate, the high-speed temperature up actuation at the time of (2) substrate injection, and modification 
(temperature fall) actuation of (3) laying temperature are explained. 

[003 1] (1) Temperature setting-operation drawing 3 of a substrate installation plate is the flow chart of 
the temperature setting-operation of a substrate thermal treatment equipment. Here, the top-face 
temperature of the substrate installation plate 1 1 shall be set as 1 10-degreeC. 

[0032] As shown in drawing.! , before carrying in of Substrate W, a heater 25 is driven and steps SI and 
S2 are processed. Peltier device 23 is driven to coincidence and processing of step S3 and S4 is 
performed. That is, the 2nd temperature controller 35 controls the amount of currents supplied to a 
heater 25 from a power source 37, and makes a heater 25 generate heat in step SI . And the Maine 
controller 32 supervises the temperature of the heat transfer plate 24 based on the output from a 
temperature sensor 34, and it judges whether the heat transfer plate 24 became predetermined 
temperature (for example, 90-degreeC) (step S2). When supply a current to a heater 25 by the 2nd 
temperature controller 35, and it is made to generate heat, when the heat transfer plate 24 is below 
predetermined temperature, and predetermined temperature is reached, supply of the current to a heater 
25 is intercepted. This processing is repeated and the temperature of the heat transfer plate 24 is held to 
90-degreeC. <BR> [0033] Moreover, in parallel to the above-mentioned actuation, in step S3, a current 
is supplied to Peltier device 23 from a power source 37, and the temperature up of the substrate 
installation plate 1 1 is carried out by heat transfer operation of Peltier device 23. The Maine controller 
32 judges whether the temperature of the substrate installation plate 1 1 turned into predetermined 
temperature, i.e., 1 10-degreeC, based on the detecting signal from the temperature sensor 31 of the 
substrate installation plate 1 1 (step S4). Peltier device 23 can switch the migration direction of heat by 
switching the direction of the current supplied. Then, the supply direction of the current of Peltier device 
23 is switched suitably, and it adjusts so that the temperature of the substrate installation plate 1 1 may 
serve as desired 1 10-degreeC. 

[0034] In the above-mentioned temperature setting processing, a temperature setup of the substrate 
installation plate 1 1 is performed by a heater 25 and Peltier device 23. Control of the heat transfer by 
Peltier device 23 is a short time, and can be performed correctly. Therefore, compared with the case 
where only a heater 25 performs, it is a short time and the temperature control of the substrate 
installation plate 1 1 can be performed correctly. 

[0035] Moreover, since the substrate installation plate 1 1 will be in a cavernous condition if the fluid 
hold room 22 was formed in the interior and it says, as compared with the usual metal plate etc., its heat 
capacity is small. And if the substrate installation plate 1 1 is heated from the inferior surface of tongue, 
the working fluid L in the fluid hold room 22 will be heated, it will evaporate, the steam will pile up the 
inside of the steamy space S, the steam will arrive at the head-lining side of the fluid hold room 22 
almost instantaneous with steamy generating, and the top face (substrate installation side) of the 
substrate installation plate 1 1 will be heated quickly. Therefore, according to example equipment, the 
temperature up of the substrate installation plate 1 1 can be early carried out even to laying temperature 
by the heating value small in comparison. Furthermore, if there is a part with low temperature in respect 
of substrate installation of the substrate installation plate 1 1, the steam of a working fluid L will 
condensate-ize actively intensively in the head-lining side part of the fluid hold room 22 near it. The part 
is intensively heated by heat dissipation of the heat of condensation at that time, temperature rises, and a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web cgi ejje 



3/29/05 



JP, 11-283 896, A [DETAILED DESCRIPTION] 



Page 6 of 9 



temperature gradient with other parts is lost. Therefore, according to this example equipment, the whole 
substrate installation side of the substrate installation plate 1 1 can be heated to homogeneity. 
[0036] Although it is possible to realize a substrate installation plate with small heat capacity by 
incidentally using a metal plate with thin thickness as a substrate installation plate, if such a thin metal 
plate is used, it is difficult for the temperature on the front face of a plate to dispersion-come to be easy, 
and to make the whole substrate installation side uniform temperature like this example. 
[0037] (2) If Substrate W is thrown in on the substrate installation plate 1 1 set as predetermined 
temperature, for example, 1 10-degreeC, in temperature setting processing of the high-speed temperature 
up actuation steam at the time of a substrate injection, since the temperature of the substrate W at the 
time of an injection is as low as room temperature extent, the skin temperature of the substrate 
installation plate 1 1 will fall rapidly. Then, the following high-speed temperature up actuation is 
performed, and the skin temperature of the substrate installation plate 1 1 is quickly returned to 
predetermined temperature. 

[0038] Drawing 4 is the flow chart of the high-speed temperature up actuation in the case of controlling 
the temperature of the substrate installation plate 1 1 to 1 10 **0.3-degreeC. Moreover, drawn ng 5 is 
drawing showing the temperature change of the substrate installation plate 1 1 and Substrate W. 
[0039] In the condition that the substrate installation plate 1 1 is controlled by 1 10-degreeC, if the 
substrate W of a room temperature (about 23-degreeC) is thrown in on the substrate installation plate 11, 
as shown in drawing S , the temperature of the substrate installation plate 1 1 will fall rapidly. Then, the 
Maine controller 32 judges whether the temperature of the substrate installation plate 1 1 fell more than 
0.5-degreeC first by the detecting signal of a temperature sensor 3 1 (step S10). 
[0040] If the temperature fall more than 0.5-degreeC is detected, the 1st temperature controller 33 will 
supply the maximum allowed current to Peltier device 23 by the command from the Maine controller 32. 
Thereby, the temperature up of the substrate installation plate 1 1 is carried out quickly. The maximum 
allowed current is supplied to Peltier device 23 from the 1st temperature controller 33 until the Maine 
controller 32 supervises the temperature up condition of the substrate installation plate 1 1 and the 
temperature of the substrate installation plate 1 1 reaches 1 10-degreeC (step SI 1). 
[0041] If the temperature of the substrate installation plate 1 1 reaches 1 10-degreeC (step SI 2), the 1st 
temperature controller 33 will be switched to PID control, and high-speed temperature up actuation will 
be controlled. And a temperature up and a temperature fall are performed controlling the direction of the 
current supplied to Peltier device 23, and the temperature of the substrate installation plate 1 1 is 
controlled in the range of 1 10-degreeC**0.3-degreeC. 

[0042] In the above high-speed temperature up actuation, since the substrate installation plate 1 1 is 
heated with the heat from Peltier device 23, even when Peltier device 23 is driven by full power, 
temperature up actuation is performed and the temperature of the substrate installation plate 1 1 exceeds 
laying temperature, the temperature of the substrate installation plate 1 1 can be adjusted with a sufficient 
precision to laying temperature by switching to temperature fall actuation quickly in a short time. 
[0043] (3) modification (temperature fall) actuation of laying temperature - explain actuation when the 
processing temperature of the substrate W processed next is lower than the laying temperature of the 
substrate W processed immediately before. The temperature of the substrate installation plate 1 1 which 
heat-treatment ended is in a condition almost equal to last processing temperature, for example, 1 10- 
degreeC, of Substrate W. Similarly, the temperature of the heat transfer plate 24 is held near 90- 
degreeC. Then, Peltier device 27 for cooling is driven and the temperature of a heater 25 and the 
substrate installation plate 1 1 is reduced. 

[0044] The Maine controller 32 takes out a command to the 1st temperature controller 33 and the 3rd 
temperature controller 36, respectively, and makes Peltier device 23 and Peltier device 27 drive as 
follows while it takes out a command to the 2nd temperature controller 35 and stops the electric supply 
to a heater 25. It is made to move the heat of the substrate installation plate 1 1 to a heater 25 side by 
switching the direction of the current supplied to Peltier device 23 to hard flow with the time of a 
temperature up. Moreover, a current is supplied to Peltier device 27 so that the remaining heat of a 
heater 25 may be moved to the cooling member 28 side. Moreover, the Maine controller 32 opens the 
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closing motion valve V wide, and circulates cooling water to the cooling member 28. When the Maine 
controller 32 controls each part as mentioned above, the heat of the substrate installation plate 1 1 is told 
to the cooling member 28 through Peltier device 23, a heater 25, and Peltier device 27. The heat told to 
the cooling member 28 is discharged outside with the cooling water which circulates the passage in the 
cooling member 28. Thereby, the temperature of the substrate installation plate 1 1 falls quickly. 
[0045] During the above-mentioned temperature fall actuation, the Maine controller 32 incorporates the 
detecting signal of a temperature sensor 31, and is supervising the temperature of the substrate 
installation plate 1 1. If the temperature of the substrate installation plate 1 1 turns into below the 
temperature that should be set as a degree, after stopping temperature fall actuation, it will go into the 
temperature setting-operation of the substrate installation plate 1 1 mentioned above, and the substrate 
installation plate 1 1 will be adjusted to new laying temperature. 

[0046] As mentioned above, by preparing Peltier device 27 and the cooling member 28 for cooling in 
the heater 25 bottom, the temperature of the substrate installation plate 1 1 can be reduced quickly, and 
can be set as new predetermined temperature. Moreover, since the heat capacity of the substrate 
installation plate 1 1 is small as mentioned above, the temperature of the substrate installation plate 1 1 
can be reduced promptly. Therefore, even when a substrate with the high laying temperature of heat- 
treatment and a low substrate are supplied continuously, it can heat-treat by changing quickly the 
temperature of the substrate installation side of the substrate installation plate 11. 
[0047] <2nd example> drawing 6 is drawing having shown the important section configuration of the 
2nd example of the substrate thermal treatment equipment concerning this invention. In drawin g 6 R> 6, 
since the component shown with the same sign as each sign in drawing 2 is the same as that of the thing 
of the 1st example, explanation here is omitted. 

[0048] The description of the substrate thermal treatment equipment concerning the 2nd example is to 
have replaced with the cooling member 28 of the water cooling type with which the 1st example was 
equipped, and have had the air-cooled cooling member 40. The cooling member 40 is formed with the 
ingredient of right heat-conducting characteristic, such as aluminum, and passage 40a which circulates 
the compressed air is formed in the interior. Passage 40a of the compressed air is connected to the air- 
supply facility 39 of a semi-conductor production process with which the exterior, for example, the 
substrate thermal treatment equipment of this example, is installed through piping 41. The closing 
motion valve V controlled by the Maine controller 32 is formed in piping 41. Although ordinary 
temperature is sufficient as the compressed air, it is desirable to use the compressed air cooled below at 
ordinary temperature when heightening the cooling effect. Although especially a means to cool a 
compressed air is not limited, the cooling system which used the vortex-tube effectiveness, for example 
can be used. Furthermore radiation-fin 40b is formed in the inferior surface of tongue of the cooling 
member 40, and it is constituted so that the cooling effect may be heightened. In addition, while 
replacing with circulating pressure air to passage 40a or circulating the compressed air to passage 40a, 
the compressed air may be sprayed on radiation-fin 40b, and the cooling effect may be heightened. 
[0049] When lowering the temperature of the substrate installation plate 1 1, while Peltier devices 23 and 
26 are controlled like the 1st example according to this example equipment, the Maine controller 32 
opens the closing motion valve V wide, and makes passage 40a supply and circulate through the 
compressed air to the cooling member 40. The heat of the substrate installation plate 1 1 is transmitted to 
the cooling member 40 through Peltier device 23, a heater 25, and Peltier device 27, and is directly 
discharged from compressed-air or radiation-fin 40b outside. 

[0050] <3rd example> drawing 7 is drawing having shown the important section configuration of the 
3rd example of the substrate thermal treatment equipment concerning this invention. In drawing 7 R> 7, 
since the component shown with the same sign as each sign in drawing 2 and drawing 6 is the same as 
that of the thing of the 1st example and the 2nd example, explanation here is omitted. 
[0051] The description of the substrate thermal treatment equipment concerning the 3rd example is to 
have excluded the heat transfer plate 26 in the 2nd example equipment shown in drawing.6 , and Peltier 
device 27 for cooling, and have attached the air-cooled cooling member 40 in the inferior surface of 
tongue of a heater 25 directly. It is possible ****** to cool the substrate installation plate 1 1 quickly to 
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extent which is convenient practical even if according to this example it excludes Peltier device 27 for 
cooling since the heat capacity of the substrate installation plate 1 1 is small in comparison although the 
cooling effect is inferior to the thing of the 1st and 2nd examples. In this example, only the part which 
excluded Peltier device 27 for cooling can simplify the configuration of a substrate thermal treatment 
equipment. 

[0052] <4th example> drawing 8 is drawing having shown the important section configuration of the 4th 
example of the substrate thermal treatment equipment concerning this invention. In drawing 8 R> 8, 
since the component shown with the same sign as each sign in drawing 2 and drawing 6 is the same as 
that of the thing of the 1st example and the 2nd example, explanation here is omitted. 
[0053] The description of the substrate thermal treatment equipment concerning the 4th example 
excludes Peltier device 23 in the 2nd example equipment shown in drawing 6 , the heat transfer plates 
24 and 26, and Peltier device 27, and is to have attached the air-cooled cooling member 40 in the 
inferior surface of tongue of the heater 25 directly arranged in the inferior surface of tongue of the 
substrate installation plate 11. According to this example, based on the detecting signal of the 
temperature sensor 34 formed in the substrate installation plate 1 1, the 2nd temperature controller 35 
controls the temperature of the substrate installation plate 1 1 directly. Since the substrate installation 
plate 1 1 is heated with heat in case the steam of a working fluid L condenses as mentioned above, even 
if it does not make Peltier device 23 like the 1 st - the 3rd example intervene, the substrate installation 
side of the substrate installation plate 1 1 can be heated at homogeneity to extent which is satisfactory 
practical. 

[0054] Moreover, for the heat capacity of the substrate installation plate 1 1, it is possible ****** to cool 
the substrate installation plate 1 1 quickly to extent which is convenient practical even if it excludes 
Peltier device 27 for cooling, since it is small in comparison. In this example, only the part which 
excluded Peltier devices 23 and 27 can simplify the configuration of a substrate thermal treatment 
equipment. Moreover, since the power which drives Peltier devices 23 and 27 is unnecessary, the 
substrate thermal treatment equipment of power saving is realizable. 

[0055] It is also possible for this invention not to be limited to the above-mentioned thing of the 1st - the 
4th example, but to carry out deformation implementation as follows. 

(1) Heating / cooling structure caudad prepared in the substrate installation plate 1 1 may be constituted 
as follows. That is, Peltier device 23 and the heat transfer plate 24 with which the 1st example 
equipment shown in drawing 2 was equipped are excluded, and a heater 25, the heat transfer plate 26, 
Peltier device 27, and the cooling member 28 (or air-cooled cooling member 40) of a water cooling type 
constitute heating / cooling structure. In this case, a heater 25 is directly attached in the inferior surface 
of tongue of the substrate installation plate 1 1 like the 4th example shown in drawing 8 . 
[0056] (2) The substrate installation plate 1 1 may be constituted as shown in drawing 9 and drawing 1 0 . 
This substrate installation plate 1 1 is constituted by the convex configuration of facing down 
[ configuration / longitudinal-section ]. The working fluid L is contained in the areole of the lower part 
of the fluid hold room 22. The space expanded up is the steamy space S in which the steam of a working 
fluid L piles up. Three through tubes 14 which the support pin which is not illustrated inserts in the part 
expanded above the substrate installation plate 1 1 are formed. The base of this expansion part is 
constituted by the inclined plane which became low toward the core side, and the condensate-ized 
working fluid L is transmitted to this inclined plane, and easy return in the areole of the lower part of the 
substrate installation plate 1 1. [ a base ] Heating / cooling structure 13 where it explained in the 1st - the 
4th example is attached in the inferior surface of tongue of the substrate installation plate 1 1. If the 
working fluid L in the fluid hold room 22 is heated according to heating / cooling structure 13, it will 
evaporate, and since it spreads to the steamy space S where the upper part was expanded, even if it 
contains a working fluid L in areole like this modification, the substrate installation side of the substrate 
installation plate 1 1 can be heated to homogeneity. According to this modification, there is an advantage 
that heating / cooling structure 13 can be made small. Moreover, it is also possible to constitute the 
substrate installation plate 1 1 from plane view in a square, as shown in drawiiig..l.l. . 
[0057] (3) Although it constituted from each example mentioned above so that the spherical spacer 12 
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might be formed in the front face of the substrate installation plate 1 1 and contiguity installation of the 
substrate W might be carried out at the substrate installation plate 1 1, the spherical spacer 12 is excluded 
and you may make it lay Substrate W in the front face of the substrate installation plate 1 1 directly. 
[0058] (4) Although it was made to circulate cooling water and the compressed air to the cooling 
members 28 and 40 in each example only at the time of the temperature fall of the substrate installation 
plate 11, you may make it always circulate cooling water and the compressed air. 
[0059] (5) An example may explain a heating means and it may consist of a sheath heater of the shape 
not only of a mica heater [ like ] but a rod, a Peltier device linked to multistage, etc. 
[0060] (6) A cooling means does not necessarily need to establish a heating means caudad, may be 
arranged to the side of the substrate installation plate 11, and may cool the substrate installation plate 1 1 
directly. For example, you may make it arrange a cooling means in the example shown in drawing 9 on 
the perimeter of the cylinder-like areole which hold a working fluid L, and the base of the ramp which 
the fluid hold room 22 expanded. 

[0061] (7) When the substrate is not laid on the substrate installation plate 1 1, a cooling means may 
inject cooling air on the substrate installation plate 11, and it may constitute it so that the substrate 
installation plate 1 1 may be cooled. 
[0062] 

[Effect of the Invention] According to this invention, the following effectiveness is done so so that 
clearly from the above explanation. Since according to invention according to claim 1 the heat of a 
substrate installation plate is emitted to the exterior with the cooling means when lowering the laying 
temperature of a substrate installation plate, the laying temperature of a substrate installation plate can 
be lowered promptly. Therefore, it becomes possible to process a substrate with high processing 
temperature, and a substrate with low processing temperature continuously with the same substrate 
thermal treatment equipment, and reduction of the tooth space in heat treatment and facility cost and 
improvement in processing effectiveness can be aimed at. Moreover, since a substrate installation plate 
is heated using the heat of condensation of the steam of the working fluid of the fluid hold interior of a 
room, the variation in the temperature of a substrate installation plate is controlled, consequently 
uniform heat treatment can be performed to a substrate. 

[0063] According to invention according to claim 2, since the Peltier device is made to intervene 
between a substrate installation plate and a heating means, migration of the heat between a substrate 
installation plate and a heating means becomes smooth, and laying temperature of a substrate installation 
plate can be changed still more quickly and correctly. 

[0064] According to invention according to claim 3, when lowering the laying temperature of a substrate 
installation plate, the temperature of a substrate installation plate can be promptly lowered with a 
cooling means by which the heating means was established caudad. 

[0065] According to invention according to claim 4, since the Peltier device is made to intervene 
between a heating means and a cooling means, migration of the heat between a heating means and a 
cooling means becomes smooth, and can lower the laying temperature of a substrate installation plate 
quickly. 

[0066] invention according to claim 5 - getting twisted - since a cooling means emits the heat of a 
substrate installation plate to the exterior efficiently using liquid, the laying temperature of a substrate 
installation plate can be lowered quickly. 

[0067] invention according to claim 6 - getting twisted — since a cooling means emits the heat of a 
substrate installation plate to the exterior efficiently using a gas, the laying temperature of a substrate 
installation plate can be lowered quickly. 



[Translation done.] 
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